The plane plastic flow of an incompressible elastic perfectly-plastic solid that obeys the Mises yield condition and a properly invariant form of the PrandtlReuss equations is considered. It is shown that both the stress and velocity equations are hyperbolic and that the two families of characteristics are not coincident except for the limiting case of the rigid perfectly-plastic solid.
1 £>s' 2yu 3D t 2yi £> t ' 2 k = dJ for J < 2k2 or for J = 2k2 and J° < 0; (2) and, since the solid is incompressible, d\ = 0,
where ju and k are material constants, d) , s,' = c] -\akk h) and <j* are the components of the rate of deformation, stress deviator and stress tensors respectively and J° denotes the material derivative of J. The stress rate that appears in (1) and (2) are the components of the spin tensor and subscript commas denote covariant differentiation. If (i and k are the shear modulus and shear yield stress, respectively, Eqs.
(1) are a properly invariant form, suggested by Thomas [1] , of the Prandtl-Reuss equations for a non-work-hardening solid. The stress rate given by (4) is sometimes known as the corotational stress rate and is the stress rate following a material element and referred to a system of axes that rotates with an angular velocity equal to that of the element. Green [2] has noted that Eqs. (2) indicate a linear relationship between stress and logarithmic strain for simple extension. For infinitesimal strains integration of (2) yields the constitutive equations for a Hookean elastic solid. However, if n/k is sufficiently small so that the strains may not be repre-sented by the infinitesimal strain tensor for all J < 2k2, Eqs. (2) do not necessarily described elastic behavior but describe a form of hypo-elastic behavior [3] . Nevertheless we assume that Eqs. (1) are valid for elastic-plastic flow for n/k > 1.
For three-dimensional elastic-plastic flow only four of Eqs. (1) are independent and these four equations, Eq. (3), the yield condition J = 2 k2 (5) and the three equilibrium equations provide nine equations for the determination of the nine unknowns <x) , v'. Plane flow. In this section rectangular Cartesian coordinates (x, y, z) are used and the x, y and z components of velocity are denoted by u, v and w respectively. For plane flow independent of z and parallel to the (x, y) plane
Since dzz -0 and the solid is incompressible, s" = 0 and <jzz = (aXI + ayy)/2 = -p where -p is the hydrostatic part of the stress tensor. Consequently sxr = -s"" and the Mises yield condition (5) becomes sL + 4 = k2.
There is only one independent Prandtl-Reuss equation for incompressible plane elastic-plastic flow, say 
cos f + sin f = P'(s),
da; dŷ cos f + ^ sin f = y'(s). (17) ax dy
Eqs. (11), (12), (14) and (15) These compatibility relations are identical to the Hencky equations for a rigid perfectly-plastic solid.
Suppose now that T is neither an a-line nor a /3-line. Then the result of eliminating du/dy, dv/dx and dv/dy from (9), (13), (16) and (17) 
The analogous result for /3,-lines is obtained by interchanging 7 and 5 and is dV/ds -f U dP/ds = 0 along a /^-line.
For the limiting case of the rigid perfectly-plastic solid 7 = 0, the velocity and stress characteristics coincide and Eqs. (22) and (23) are identical to the familiar Geiringer equations.
